Deoxycorticosterone inactivation by AKR1C3 in human mineralocorticoid target tissues.
Aldosterone is the principal endogenous mineralocorticoid in humans and regulates salt and water homeostasis. Cortisol, the major glucocorticoid, has high affinity for the mineralocorticoid receptor; however, 11beta-hydroxysteroid dehydrogenase type 2 converts cortisol to the inactive steroid cortisone in aldosterone target cells of the kidney, thus limiting the mineralocorticoid action of cortisol. Deoxycorticosterone (DOC) binds to the mineralocorticocoid receptor with high affinity and circulates at concentrations comparable to aldosterone. Severe DOC excess as is seen in 17alpha- and 11beta-hydroxylase deficiencies causes hypertension, and moderate DOC overproduction in late pregnancy is associated with hypertension. Here, we demonstrate that DOC is inactivated by the 20-ketosteroid reductase activity of the human AKR1C3 isozyme. Immunohistochemical analyses demonstrate that AKR1C3 is expressed in the mineralocorticoid-responsive epithelial cells of the renal cortical and medullary collecting ducts, as well as the colon. Our findings suggest that AKR1C3 protects the mineralocorticoid receptor from activation by DOC in mineralocorticoid target cells of the kidney and colon, analogous to cortisol inactivation by 11beta-hydroxysteroid dehydrogenase type 2.